Introduction
============

In the last two decades, there has been an increasing need for an expanded practice scope in community pharmacy.[@B1],[@B2] The most prominent factors driving this shift include increasing health demands associated with more complex ranges of chronic medicines, poor adherence to prescribed medicines[@B3], the recognition of drug-related morbidity and mortality leading to an increase in hospital admissions.[@B1] As a result, the roles and responsibilities of professional pharmacists have evolved historically, from a focus on preparing and dispensing medication to extended pharmaceutical care services. In response to this change the American Pharmacists Association released a revised definition of pharmaceutical care as "a patient-centred, outcomes oriented pharmacy practice that requires the pharmacist to work in concert with the patient and the patient's other healthcare providers to promote health, to prevent disease, and to assess, monitor, initiate, and modify medication use to assure that drug therapy regimens are safe and effective".[@B4] However, several practice-management barriers have prohibited the widespread application of pharmaceutical care practice in the community. These barriers include the pharmacy infrastructure and work flow of community pharmacies, the lack of imbursement for additional patient care services and the lack of specific pharmacist-patient care training.[@B2] Nevertheless, patient counselling remains an integral service within the context of community orientated pharmaceutical care, particularly counselling on over the counter (OTC) products.[@B5],[@B6] Patient counselling is defined as \"providing information orally or written form to the patient or his/her representative on direction of use, advice on side effect, precaution, storage, diet, and life style modification".[@B7] Due to the increasing range of self-care medicines and natural health products, the National Council on Patient Information and Education (NCPIE) has created the "Be MedWise" educational campaign to promote the safe and effective use of nonprescription drugs.[@B8] This campaign builds upon the results of recent consumer survey, which demonstrated the risks of misuse of nonprescription drugs and dietary supplements by taking more than their recommended dosage, and potential interactions of non-prescription drugs with other concomitant prescription medications.[@B9] Consequently, these issues have emphasised the importance of the role of pharmacists in offering evidence-based advice to ensure safe product selection and proper use.[@B10],[@B11],[@B12] In addition, pharmacists must have the knowledge and experience to assist the decision making process of patients whenever self-medication is appropriate and when the expertise of another healthcare professional is desirable.[@B11],[@B12]

Complementary and alternative medicine and its relevance to vitamins
--------------------------------------------------------------------

While the definition of complementary and alternative medicine (CAM) (also termed unconventional, unorthodox, naturopathic, or integrative medicine) varies from country to country and continually changes over time[@B13], it has been mostly defined as 'diagnosis, treatment and/or prevention which complements mainstream medicine by contributing to a common whole, satisfying a demand not met by orthodoxy, or diversifying the conceptual frameworks of medicine\'.[@B14],[@B15],[@B16] The National Council of Complementary and Alternative Medicine (NCCAM) created seven categories of CAM, including diet and nutrition therapies, which, for example, comprise vitamins therapies.[@B16] In comparison, the American FDA defines dietary supplements according to the Dietary Supplement Health and Education Act (DSHEA) as a product that contains vitamins, minerals, herbals or other botanicals, or amino acids.[@B17]

International and national rules and regulations
------------------------------------------------

Prior to 1994, the United States DSHEA exempted dietary supplements from FDA control. Since then, pharmacists have taken on the role of authenticating the ambiguous claims from supplement manufacturers, and offering effective counselling to their patients.[@B10] Fortunately, in 1994, Congress gave the FDA power to formulate manufacturing standards for dietary supplements. Today, the FDA has set premarket reviewing standards. These standards include testing for the purity, strength, and composition of all newly sold vitamins, herbs, and other dietary supplements or ingredients.[@B10] However, a disappointing pronouncement in a recent American survey stated that inadequately labelled and possibly confusing products were just as likely to be sold in pharmacies as other retail outlets.[@B17] In addition, some of these products have been found to be contaminated with other herbs, pesticides, metals or unlabelled prescription drugs, such as digoxin. Furthermore, other products were found to contain less, more or zero amounts of the labelled ingredients.[@B18],[@B19] Therefore, it was recommended that consumers should not confuse the term "natural" product as a guarantee of safety, because these products are not regulated to a similar standard as prescription and nonprescription drugs.[@B19],[@B20]

Jordan is a small developing Arab country, with a numerous economic problems such as debt, poverty, and unemployment. Before 1930, the pharmacy practice was mainly based on ethnopharmacological therapy, such as herbs. At present, pharmaceutical products are the third largest foreign currency earner for Jordan, of which several have been awarded Good Manufacturing Practices agreements certified from the European Union. Although 60 to 70% of the Jordanian population is insured, private community pharmacies are the most accessible primary health care facilities in country. To date, approximately 2073 registered community pharmacies are distributed across the country. Compared to developed countries, the Jordanian FDA's drug classifications and laws concerned with licensing, registration and marketing of various drug and food products are of equal standing.[@B21] Herbal medicine regulations in Jordan were revised in 2001, to follow similar conventions as that of pharmaceutical medications, being categorized as Prescription, OTC and self-medication drugs.[@B22] However, the application of such rules is not regularly scrutinised or strictly enforced in community pharmacies. Consequently, a patient may buy any medication without a prescription, excluding controlled narcotics and major tranquilizers. In addition, the wider public accessibility of vitamin and mineral products in non-pharmacy stores, and through multiple media sources, has augmented the potential for toxicity and increased interaction of supplements with other medications. In March 2008, the Jordanian Pharmaceutical Association (JPA) introduced the first Good Pharmacy Practice (GPP) project, which endeavours to establish a national association between independent community pharmacies in Jordan. The GPP was launched as an ambitious concept, which was conceived by a number of Jordanian pharmacists with a long-term vision and who are familiar with the continuous amendments evolving in the field of pharmacy practice in different countries around the world. Currently, the GPP Board in collaboration with other Jordanian governmental organisations works hard towards achieving its mission of applying the concept of pharmaceutical care and other international transformations that have a greater focus on patient health as a major concern, enforcing the role of the pharmacists in health care for the benefit and safety of patients.[@B23]

Consumption by consumers
------------------------

Internationally, there has been a growing trend in the utilisation of CAM.[@B15],[@B24],[@B25] This shift is due to growing cultural beliefs in the value of CAM towards improving health and in avoiding the uncomfortable side effects associated with conventional medications for chronic illnesses.[@B26] Recent surveys revealed that 40 to 70% of individuals in the United States[@B6],[@B24] and Canada[@B11] consume multivitamins, herbs or mineral supplements on a daily or weekly basis. In the UK, 49% of general practices recommended access to some form of CAM in the year 2001, compared to just 39% in 1995.[@B27] In stark contrast, a Jordanian study revealed that just 10% of participants reported using vitamins and minerals daily for different reasons (e.g. pregnancy, increased vitality or prevention of disease), while 15% stated that they use OTC herbal products on a daily basis.[@B28]

Up to date knowledge concerning vitamin supplements
---------------------------------------------------

It is well established among scientists that many diseases, subclinical conditions and symptoms are treated and controlled via the use of vitamins. However, the concept that some multivitamins are beneficial, or are at least safe, remains controversial, particularly as contemporary research suggests that the potential risks far outweigh the benefits.[@B29],[@B30],[@B31],[@B32],[@B33],[@B34],[@B35],[@B36],[@B37] In 1991, The American National Institute of Health (NIH) established the Women\'s Health Initiative (WHI), which was a major 15-year research programme to address the most common causes of death, disability and poor quality of life in postmenopausal women, including cardiovascular disease, cancer and osteoporosis.[@B38] A recent study involving 161,808 healthy postmenopausal women in the WHI programme revealed that those who used multivitamins had a similar potential for death or developing cardiovascular disease, cancer of the lung, colon/rectum, breast and/or endometrium, as those who did not consume vitamins.[@B29] Consistent with these findings, other studies have demonstrated weak evidence to support the approval of multivitamins as antioxidant protection against cardiovascular disease[@B30],[@B31] or cancers.[@B32],[@B33] Further evidence was drawn from a Cochrane Collaboration review of randomised trials of antioxidant supplements for primary and secondary prevention, which showed higher death rates among people who were assigned to supplements of vitamin A, vitamin E and beta carotene.[@B34] Moreover, several multivitamins contain excess quantities of micronutrients compared to those specified by the Recommended Dietary Allowance (RDA).[@B29],[@B30] Therefore, individuals consuming these supplements together with their healthy diet may easily exceed the tolerable upper intake limits.[@B35],[@B36] Collectively, these findings support the American Heart Association (AHA) recommendations of a balanced diet, with emphasis on antioxidant-rich fruits, vegetables and whole grains, rather than supplements of questionable benefits and safety[@B37], particularly in patients without chronic health conditions or circumstances requiring vitamin replacement.

There have been numerous research studies worldwide on CAM. Typically, the aims of these studies were to describe the attitudes of pharmaceutical students, faculties, and professionals towards, the beliefs and perceptions about CAM.[@B11],[@B15],[@B25],[@B39],[@B40],[@B41],[@B42],[@B43] The outcomes of these surveys demonstrated that pharmacy professionals appraise their knowledge of CAM as insufficient, and are insecure in answering patient enquiries.[@B41] However, there is currently little qualitative research exploring the perspectives of pharmacists on multivitamins as a subcategory of CAM, and the justifications supporting their views. To our knowledge, only two published Jordanian studies have been conducted on societal perspectives of self-medication and OTC global use.[@B28],[@B44] Therefore, this is the first Jordanian survey to explore the perceptions of community pharmacists on their role in counselling and pharmaceutical care services.

This project aimed to assess the awareness of community pharmacists in Jordan towards recent vitamin related efficacy and safety issues and to evaluate their attitudes and professional practice behaviour in counselling patients about vitamin supplements.

Methods
=======

Between October 2009 and May 2010, a cross-sectional descriptive-design study was conducted in pharmacies located in Amman, the capital city of Jordan,. The sampling frame was defined as any registered or qualified pharmacists who work in community pharmacies. Pharmacists were randomly selected from different geographical locations; with a target sample of 400 pharmacists from 400 different pharmacies (this corresponds to 34% of the total 1180 registered community pharmacies within Amman). One pharmacist on duty from each visited pharmacy was invited to participate in the survey. Data collection was carried out using a semi-structured self-administrated questionnaire. The questionnaire design was centred on the most recent evidence-based information about vitamins, and was intended to examine the frequency of dispensing vitamin supplements based on proper counselling practice in Pharmaceutical Care.[@B7] Pilot testing was carried out with 20 pharmacists at 10 community pharmacies to examine the clarity of items, and acceptability of questionnaire length. The results of the pilot study were not included in the statistical analysis of the study. The questionnaire was written and conducted in English, which is the primary language of pharmacy colleges in Jordan. The final form of the questionnaire comprised 44 questions with two types of responses: free-text replies and pre-stratified choices. The questionnaire form was divided into five sections: (a) demographic data (e.g. age, gender, education level, and years of practice); (b) recently published general evidence-based research concerning multivitamins; (c) signs and symptoms of individual vitamin deficiency, underuse and overuse of vitamin supplements; (d) awareness about various vitamins supplements doses compared to RDA, side effects, drug interactions and contraindications; and (e) natural and dietary source of vitamins. For the purpose of our analysis, the questions were reclassified into one of the following categories: (a) basic knowledge; (b) advanced knowledge (recent literature); (c) professional practice behaviours; and (d) attitudes and beliefs towards pharmaceutical care services.

All data were coded, entered and analysed using the Statistical Package for Social Sciences (SPSS) (version 17.0; SPSS Inc., Chicago, IL). The responses of the pharmacists to each questionnaire item were expressed as frequencies and their corresponding percentages. The total score for each question category was estimated by calculating the mean and standard deviation of the responses from each subgroup. The overall score out of 100% was rated as unsatisfactory (\<50%), satisfactory (50--60%), good (\>60--\<70%), very good (70--\<80%), or excellent (80--90%) knowledge. Moreover, mean or individual scores above 70% in the behaviour or attitude questions were considered to reflect more positive trends towards the statements.

Results
=======

Demographics
------------

Of the total 400 questionnaires, only 12 (3%) were returned unusable, giving a response rate of 97%. With respect to gender, 51.8% were men while 48.2% were women. The median age was 29 years (range: 21-48), with the predominant age group being between 20 and 29 years of age, followed by 30 to 39 years. With respect to education levels in pharmaceutical practice, the principal group was Bachelor of Science in pharmacy (82.9%). As shown in [Table 1](#T1){ref-type="table"}, the pharmacists who participated in this study had a wide range of experience in practice, ranging from less than a year up to 37 years.

###### 

Demographic characteristics of survey participants (n = 388)

  Characteristics                   Respondents ( %)
  --------------------------------- ------------------
  Sex                               60
  Male                              201 (51.8)
  Female                            187 (48.2)
  Age group                          
  20-29 years old                   181 (46.7)
  30-39 years old                   158 (40.7)
  40-49 years old                   49 (12.6)
  Level of education                 
  Diploma in pharmacy               50 (12.9)
  Bachelor of science in pharmacy   322 (82.9)
  Master of science in pharmacy     8 (2.1)
  Doctor of pharmacy                8 (2.1)
  Years of experience                
  \< 1                              73 (18.8)
  1-5                               157 (40.5)
  6-10                              92 (23.7)
  11-15                             34 (8.8)
  16-20                             17 (4.4)
  \> 20                             15 (3.9)

General and up to date knowledge about vitamins
-----------------------------------------------

[Table 2](#T2){ref-type="table"} presents the results of basic and advanced knowledge assessments for the first group of survey questions.

###### 

The frequencies and percentages of the correct responses to knowledge questions by pharmacists (n = 388)

  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Statement (correct answer)                                                                                                                                                      Correct                      Incorrect    I don't know\
                                                                                                                                                                                                                            (missing data)
  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ---------------------------- ------------ ----------------
  Total balanced diet is more achievable by eating healthily than by multivitamin supplements (true)                                                                              302 (77.8)                   86 (22.2)    0 (0)

  The dose consistency of vitamins is significantly decreased by the abuse of plant pesticides (true)                                                                             281 (72.4)                   104(26.8)    3 (0.8)

  Vitamins supplements may contain unlabelled toxic ingredients (true)                                                                                                            313 (80.7)                   73 (18.8)    2 (0.5)

  Chronic consumption of certain vitamins has been proven to shorten lifespan (true)                                                                                              81 (20.9)                    303 (78.1)   4 (1)

  A growing body of research evidence supports the causality of different types of cancer by multivitamins, which are often employed as antioxidants in routine practice (true)   131 (33.8)                   252 (64.9)   5 (1.3)

  Natural vitamins are processed differently in the body from those obtained from synthetic resources (true)                                                                      309 (79.6)                   78 (20.1)    1 (0.3)

  A proportion of up to 90% of a vitamin supplement may be lost in faeces (true)                                                                                                  132 (34)                     256 (66)     0 (0)

  Some lifestyle issues may reduce the absorption of vitamins or may even cause the complete depletion of vitamins (true)                                                         376 (96.9)                   11 (2.8)     1 (0.3)

  Chronic consumption of some drugs may cause a significant depletion of vitamins (true)                                                                                          298 (76.8)                   87 (22.4)    3 (0.8)

  Serious drug interactions and side effects can be potentiated due to concomitant consumption of vitamin supplements and drug therapy (true)                                     289 (74.5)                   94 (24.2)    5 (1.3)

  Knowledge of exact RDA for each vitamin (according to the respondent self-assessments)                                                                                          179 (46.1)                   209 (53.9)   0 (0)

  Knowledge of specific signs and symptoms of each vitamin deficiency (according to the respondent self-assessment)                                                               260 (67)                     121 (31.2)   7 (1.8)

  Mean score (SD) \[95%CI\]                                                                                                                                                       63.4 (23.7) \[48.4--78.4\]                
  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

The majority (77.8%) of the pharmacists believed that a balanced diet is more achievable by eating healthily than by supplementing with vitamins. In parallel, 72.4% acknowledged that the dose consistency of vitamins may be significantly decreased by the abuse of plant pesticides, while 79.6% agreed that natural vitamins are processed differently in the body compared to those obtained from synthetic sources.

Of note, 78.1% of participants were not aware that the chronic consumption of certain vitamins has been proven to shorten the human life span; however, 80.7% agreed that vitamin supplements could be toxic or contain unlabelled harmful ingredients. Strikingly, less than half (33.8%) of pharmacists were aware that a number of antioxidant vitamins have been verified as having no health benefits or may even cause cancer. However, the majority (96.9%) agreed that some life style related factors may cause the depletion or reduce the absorption of vitamins, such as high dietary fat intake (67.7%), low fruit and vegetable intake (91%), regular use of NSAIDs (58.5%), low physical activity (69.6%) and/or smoking (92%). Of the total 298 pharmacists (76.8%) who agreed with the statement that drugs induce vitamin depletion, only 171 provided the names and categories of such medications. The top five medications cited by pharmacists were diabetic medications (n=14), NSAIDs (n=7), salicylates (n = 6), hormones (n=6) and antibiotics (n=6). Likewise, out of 289 pharmacists (74.5%) who agreed on the potential of serious negative interactions between vitamins and other drugs, only a few (n = 61, 21.1%) were able to provide names, including contraceptives (n=18), neomycin (n = 8), antiplatelets (n=4), warfarin (n=2) and tetracyclines (n=1). In contrast, 94 pharmacists (24.2%) did not agree on the validity of such interactions with supplements. According to the respondent self-assessment, 67% of pharmacists felt they had sufficient information about the manifestations of vitamin deficiency. In comparison, more than half of the survey respondents (53.9%) declared that they had limited knowledge on the Dietary Reference Values for vitamins. Therefore, their responses to subsequent specific knowledge questions, such as the RDA of vitamins for infants, children, pregnant and lactating women, were negative.

With regard to pharmaceutical manufacturing knowledge, only 34% of pharmacists declared awareness of a potential of up to 90% loss of vitamin supplement content in faeces due to poor bioavailability.

Collectively, the average score of all respondents in the knowledge assessment was 63.4% ± 23.7 (95% CI: 48.4-78.4), which is rated as good knowledge, with only 81 (20.9%) pharmacists answering all questions correctly.

Professional practice behaviour of pharmacists with respect to dispensing and counselling about vitamin supplements
-------------------------------------------------------------------------------------------------------------------

[Table 3](#T3){ref-type="table"} shows the results of the pharmacist counselling and dispensing behaviours evaluated in this study. The pharmacists obtained a mean score of 66.1 (SD=9.8)% (95%CI: 60.7 to 71.5), which may be considered representative of a moderately positive behavioural attitude with respect to counselling patients about vitamins. In general, the majority of pharmacists declared their adherence to several counselling items, in accordance with good pharmaceutical care practice7, namely indications (71.4%), interactions (60.6%), side effects of megavitamins consumption in large doses (74.5%), contraindications (75.3%), usage instructions (83.8%) and essential life style issues (\>60%).

###### 

Counselling behaviours of pharmacists with respect to vitamin supplements (n = 388)

  --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Statement                                                                                                                                                                         Agree\                      Disagree\
                                                                                                                                                                                    N (%)                       N (%)
  --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- --------------------------- ------------
  I often verify the indications of vitamins for prophylactic or therapeutic purposes if prescription is available                                                                  277 (71.4)                  111 (28.6)

  I recommend vitamin supplements very often and even without prescription                                                                                                          309 (79.6)                  79 (20.4)

  I usually evaluate potential drug interactions with concomitant medications                                                                                                       235 (60.6)                  153 (39.4)

  I counsel the patient/ consumer about the side effects of megavitamins consumption in large doses                                                                                 289 (74.5)                  99 (25.3)

  I review the patient profile to rule out contraindications of vitamin supplements                                                                                                 292 (75.3)                  96 (24.7)

  I regularly consult references covering all RDA for infants, children, male, female, pregnant and lactating women, the elderly, in addition to renal and other chronic diseases   238 (61.3)                  150 (38.7)

  I routinely recheck the prescribed dose according to specific RDA before dispensing a prescription                                                                                195 (50.3)                  193 (49.7)

  I would like to ask consumers questions to re-evaluate the signs and symptoms of vitamin deficiency to to ensure correct vitamin supplement choice                                205 (52.8)                  183 (47.2)

  I am keen to follow up the patients who are continually using vitamins to record any bad or beneficial effects                                                                    217 (55.9)                  171 (44.1)

  I counsel the patient/consumer about the significance of natural sources of vitamin                                                                                               272 (70.1)                  116 (30)

  I remind the patient/consumer to read specific usage instructions                                                                                                                 325 (83.8)                  63 (16.2)

  I counsel the patient/consumer about several essential lifestyle issues such as:                                                                                                                              

  Adjusting food content and quantities to avoid vitamin toxicity                                                                                                                   257 (66.2)                  131 (33.8)

  Proper storage and cooking of fruits and vegetables                                                                                                                               261 (67.3)                  127 (32.7)

  Daily requirements of water                                                                                                                                                       233 (60)                    155 (40)

  Cessation of smoking                                                                                                                                                              240 (61.9)                  148 (38.1)

  Mean score (SD) \[95%CI\]                                                                                                                                                         66.1 (9.8) \[60.7--71.5\]   
  --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

While 79.6% of pharmacists agreed on recommending vitamin supplements regularly and even without prescription, only 50.3% would recheck for the accuracy of dose regimens in prescriptions according to specific age or patient category RDA. In parallel, 52.8% may confirm the true signs and symptoms of vitamin deficiencies by initiating an open dialogue with the patient or his/her family. Furthermore, 58.6% would follow up the patient to record any positive or negative effects based on their choice of vitamin supplements. Respondents were asked to estimate the frequency of the most regularly dispensed vitamin products in their pharmacies. The pharmacists responses arranged according to frequency were as follows: multivitamins (n=337, 86.9%), vitamin C (n=248, 63.9%), vitamin E (n=155, 39.9%), fish oil (n=122, 31.4%), and vitamin A (n=114, 29.4%). In addition, pharmacists were asked to rate the frequency of choosing different vitamins for each patient subgroup (the data is summarised in [Table 4](#T4){ref-type="table"}). The dispensing of multivitamins was significantly higher than other type of vitamins (ANOVA P-value \<0.001). In contrast, the pattern of dispensing vitamin supplements displayed no significant variation across different patient subgroups (P-value Chi-square \>0.05).

###### 

The frequencies and percentages of dispensed vitamins by pharmacists amongst different patient subgroups (n=309).

  Patient Subgroups                Multivi.      Vit C.       Vit E.       Vit A.       Fish oil.
  -------------------------------- ------------- ------------ ------------ ------------ ------------
  Children                         118 (38.1%)   28 (9%)      3 (1%)       2 (0.8%)     5 (1.6%)
  Adults                           118 (38.1%)   108 (35%)    69 (22.4%)   52 (16.8%)   32 (10.4%)
  Elderly                          102 (33.2%)   21 (6.7%)    0 (0%)       9 (2.8%)     84 (27.2%)
  Pregnant or Lactating women      115 (37.4%)   14 (4.6%)    2 (0.8%)     0 (0%)       2 (0.8%)
  Patients with Chronic Diseases   80 (26%)      14 (4.4%)    49 (15.7%)   4 (1.3%)     34 (11.1%)
  Patients with Renal Diseases     33 (10.6%)    53 (17.3%)   43 (13.9%)   2 (0.8%)     1 (0.3%)

Approximately 60% of pharmacists stated that they noticed variable efficacy for different brand products of the same vitamins. In this regard, pharmacists mostly attributed their impression as being based on the variability in cost, patient compliance and/or the number of requests for specific products, rather than their professional monitoring of subjective and objective parameters.

As shown in [Table 3](#T3){ref-type="table"}, 71.4% of pharmacists declared that they verify the indications of vitamins for prophylactic or therapeutic purposes if a prescription is available, while 83.5% stated that they would also recommend vitamins very often, even without prescription. The most frequently cited clinical conditions in which vitamins would be recommended as an OTC medicines were hair and nail loss, pregnancy, heavy smoking, loss of appetite and elderly related complaints. Lactation, prophylactic antioxidant and general malaise were among the less common indications. Other rare conditions are presented in [Table 5](#T5){ref-type="table"}.

###### 

Clinical conditions cited by pharmacists for dispensing vitamin supplements as OTC medicines (n=274).

  ------------------------------------------------------------------------------------------
  Clinical Conditions                                                        Frequency (%)
  -------------------------------------------------------------------------- ---------------
  Hair and Nail loss                                                         26 (9.5)

  Pregnancy                                                                  25 (9.1)

  Heavy Smoking                                                              17 (6.2)

  Loss of Appetite                                                           17 (6.2)

  Elderly condition                                                          17 (6.2)

  Lactation                                                                  10 (3.7)

  General Malaise                                                            4 (1.5)

  Prophylactic antioxidant                                                   4 (1.5)

  Weight gain                                                                3 (1.1)

  Cold                                                                       3 (1.1)

  Diabetes                                                                   3 (1.1)

  URTI/UTI                                                                   3 (1.1)

  Anaemia                                                                    2 (0.7)

  Hypertension                                                               2 (0.7)

  Reducing cholesterol                                                       2 (0.7)

  Increasing immunity                                                        2 (0.7)

  Miscellaneous\*                                                            134 (48.9)

  URTI, upper respiratory tract infections; UTI, urinary tract infection;\   
  \*, unspecified patient/ consumer requests.                                
  ------------------------------------------------------------------------------------------

Over half of the pharmacists (70.1%) believed that it is important to counsel patients about natural sources of vitamins. The main reason for counselling about natural food sources of vitamins was cited as "natural sources are safer" (45.5%), as shown in [Table 6](#T6){ref-type="table"}. Out of the total 272 pharmacists who recommended natural sources, 21% believed that it is essential to benefit from balanced meals and 16.2 % believed that it is better for general health. In comparison, 10.3% of pharmacists believed that natural sources are less expensive, while only 7% were concerned about over dosage as a result of repeated vitamin supplementation combined with daily food intake.

###### 

Reasons reported by pharmacists who responded positively to counselling patients about natural sources of vitamins (n=272)

  Reasons                                                   Frequency (%)
  --------------------------------------------------------- ---------------
  Natural sources are safer                                 123 (45.5)
  Are better for general health                             44 (16.2)
  It is important to benefit initially from routine meals   57 (21.0)
  Less expensive than synthetic products                    28 (10.3)
  To prevent over dosage of certain vitamins                19 (7.0)

Sources of information
----------------------

When pharmacists were asked about additional globally available information sources relating to vitamin product guidance, many pharmacists referred to leaflets/package inserts (40%), sales promoters (25%) and/or unspecified sites on the Internet (16%). A few pharmacists would consult the British National Formulary (10%), United States Pharmacopeia (5%), British Pharmacopeia (3%) and/or other sources (2.8%), such as seminars, patients, doctors or their undergraduate education. Surprisingly, none of the respondents were aware of the more specialised and regularly updated Internet sites that have been created by the FDA or NCCAM, and which contain all the currently recommended Dietary Reference Values for vitamins.

Perceived education and training
--------------------------------

When asked about previous education covering vitamins and their bioavailability, only 25% of pharmacists believed they had sufficient education in undergraduate courses (10%) or through vitamin company seminars that they have attended during their pharmacy practice (15%). Interestingly, 71.1% thought they had received very limited education, and 3.9% declared they had only learned through their own experience. None of the pharmacists indicated that they had received any guidelines on vitamins or dietary supplements during the required training period before their graduation and subsequent registration in the JPA.

General attitudes towards and beliefs about pharmaceutical care regarding vitamin supplements
---------------------------------------------------------------------------------------------

In general, pharmacists displayed positive trends in their beliefs and perceived concepts towards pharmaceutical care and vitamin supplements (mean score, 76.7, SD=14.8; Median 79.5; 95%CI: 61.1-92). 58.2% of pharmacists indicated that they would dispense all vitamins without prescription. The majority of pharmacists believed that counselling on vitamin supplements is part of their role in pharmaceutical care (93.3%), and that pharmacists should provide updated information about vitamin products to other members of the health care team (78.4%). The reasons for the former statement are summarised in [Table 7](#T7){ref-type="table"}.

###### 

General attitudes and beliefs of pharmacists towards pharmaceutical care and vitamin supplements (n = 388)

  Statement                                                                                                                                 Agree                     Disagree     No response
  ----------------------------------------------------------------------------------------------------------------------------------------- ------------------------- ------------ -------------
  Pharmacists can dispense all vitamin supplements without prescription                                                                     226 (58.2)                147 (37.9)   15 (3.9)
  Vitamin supplement products should be sold only in pharmacy settings                                                                      313 (80.7)                55 (14.2)    20 (5.2)
  Reasons for agreement                                                                                                                                                             
  Because it is a medicine                                                                                                                  11 (3.5)                                
  Because it is safer for patients                                                                                                          20 (6.4)                                
  Concern about legal issues                                                                                                                100 (31.9)                              
  More control on pricing and cost                                                                                                          74 (23.6)                               
  No specified reasons                                                                                                                      108 (34.5)                              
  Pharmacist may be liable for the safety and manufacturing quality issues related to vitamin supplements sold at his/her pharmacy          346 (89.2)                40 (10.3)    2 (0.5)
  Providing information about vitamins to the general public is part of a pharmacist's professional responsibility in pharmaceutical care   362 (93.3)                21 (5.4)     5 (1.3)
  Reasons for agreement                                                                                                                                                             
  Pharmacists are the most qualified health professionals                                                                                   217 (60)                                
  Vitamins are not always OTCs                                                                                                              98 (27)                                 
  Lack of other trained professionals                                                                                                       47 (13)                                 
  Pharmacists may be more responsible for a particular type of vitamins                                                                     231 (59.5)                143 (36.9)   14 (3.6)
  Pharmacists should provide updated information and seminars to other healthcare professionals                                             304 (78.4)                57 (14.7)    27 (7)
  Mean score (SD) \[95%CI\]                                                                                                                 76.7 (14.8) \[61.1-92\]                

With respect to rating the most professional experts in prescribing vitamins, 86% of participants selected the pharmacist, 58.4% selected the physician, 58.1% selected the dietician and only 8.5% selected the naturopath.

Discussion
==========

This study is the first survey to be conducted in Jordan under community pharmacy settings, with the main objectives being to explore the knowledge, awareness and attitudes of pharmacists towards counselling about vitamin supplements, which are becoming the most common OTC items worldwide.[@B6],[@B11],[@B15],[@B24],[@B25],[@B28]

This study has showed that, although pharmacists displayed satisfactory basic knowledge, very few pharmacists were aware that researchers are thinking more cautiously about recommendations regarding multivitamin usage under certain conditions, based on considerable research in the past ten years.[@B29],[@B30],[@B31],[@B32],[@B33],[@B34],[@B35],[@B36],[@B37] In fact, more than two-thirds of participants were not informed that the chronic consumption of certain vitamins has been proven to shorten the human life span, and that some vitamins may cause cancer. These findings may be ascribed to a lack of continuing professional development, and/or generally less interest in updating knowledge about "medicines without prescription" than prescribed ones.[@B2],[@B3],[@B5] Moreover, pharmacists' scores in perceived knowledge of vitamins' drug interactions, side effects and depletion with concomitant prescribed medication was high (\>70%). However, yet their actual knowledge base was modest, as only a small percentage were likely to enumerate examples. Similar results were obtained from pharmacists in Kuwait, who seemed to be more educated about the uses of herbal products, and less informed about their side effects and interactions.[@B45] These results are not surprising in the current sample, since only 10% declared to have received a fair education during their undergraduate studies about vitamins.

Evidently, most respondents in the current survey were not aware about the potential differences in the bioavailability achieved from various vitamin products, and the possibility of up to 90% loss in faeces due to poor manufacturing quality. Actually, only 34% of pharmacists agreed on the acknowledgement of such a statement. A possible explanation for this is the conceptual belief that dietary supplements, including vitamins, are exempted10 from many bioequivalence regulations worldwide, and consequently the laws in Jordan in this area are still unresolved. In contrast, many pharmacists agreed that the sale of such products should be confined to pharmacy settings, and pharmacists may be legally liable to their safety and quality standards despite oversights in current regulations. This was also reported by Canadian pharmacists, who felt that approval for the sale of natural or dietary supplements should be granted by Health Canada, based on numerous stratums of evidence relating to safety and efficacy, particularly due to their perceived lack of governmental regulation.[@B46]

Fortunately, the current survey data indicated that Jordanian pharmacists (\>70%) were conscious of their professional role in patient counselling, namely proper indications, usage instructions, contraindications, significance of natural vitamin sources and the potential adverse effects of megavitamin consumption. However, they were less likely (\<70%) to provide advice on potential interactions with concomitant medications. Similar findings were obtained in previous studies in which pharmacists reported that they never or rarely asked their patients about the concomitant use of CAM or herbal remedies.[@B42],[@B45],[@B47],[@B48] Another gap in the counselling skills of pharmacists was identified when more than half of participants admitted to not routinely rechecking vitamin prescriptions for correct dosage regimens in accordance with specified RDA values for various ages, gender, life events (such as pregnancy) and clinical conditions (such as renal disease). This would explain their negative attitudes toward reviewing references that are periodically updated to cover all RDA values. Again, this was reflected in their poor responses to specific RDA inquiries in the survey questionnaire. This was further clarified when pharmacists were asked to illustrate their sources of information in counselling, with the majority relying on easy to access references. Thus, it is clear that there is a perceived lack of quality information and/or access to it. Therefore, further efforts must be implemented to orient the pharmacist to more reliable resources on vitamin products, such as publications by NCCAM and the NIH Office of Dietary Supplements (ODS), as well as other Federal agencies.[@B20],[@B29]

Based on the current state of knowledge and evidence-based literature concerning multivitamins, it is essential that pharmacists, being the most accessible healthcare members, routinely establish an open dialogue with their customers to ensure a clear distinction between harmful and useful CAM therapies, including vitamins and any other non-prescribed medications. A previous Jordanian public survey[@B44] illustrated high societal perspectives on the role of community pharmacists, whereby 66.4% of participants reported always or often visiting the same pharmacy, with 20.9% of them citing the provision of good advice as being the main reason. Moreover, 62.7% of patients would consult a pharmacist rather than a doctor on minor conditions to select the proper choice of OTC products. However, in the current survey, 58.6% of pharmacists stated that they would follow up patients to record any effects of these products. These findings seem to be promising for the future implementation of pharmaceutical care services in Jordan, particularly if our pioneer GPP board[@B23] succeeds in achieving their goal of promoting standards for ethical and professional practices of the pharmacy profession that, once implemented by more community pharmacists, are intended to have positive effects on the image of pharmacists in society.

It is interesting to note the high response rate by pharmacists in this study. This could be attributed to a number of factors including; (a) a remarkably positive attitude by Jordanian pharmacists towards pharmaceutical care and its professional career prospects, (b) an increase in consumer demand for vitamin, herbal and dietary products as a result of more assertive advertising and marketing campaigns, (c) that this is a pioneering study within Jordan and generated considerable interest and/ or (d) a committed research team who were extremely proactive in the administration and follow up of the questionnaires.

Although the results of this study are interesting, there are several important limitations that should be considered when interpreting the data. First, this study was performed at a single site (Amman; the capital city of Jordan). Therefore, the results may not be representative of the views of pharmacists who work in urban areas outside of Amman. Moreover, the responses of pharmacists to the frequency of commonly dispensed vitamin types to various patient subgroups are entirely reflected by their knowledge and attitudes. This may deviate from the actual sales rate according to patients/consumers requests and personal choices. We acknowledge that this theme merits further large-scale investigation of population perspectives and awareness about the misuse of vitamins. Further evaluation on the impact of this survey towards increasing the awareness of pharmacists about the safety of vitamins is warranted.

Finally, although pharmacists in our community displayed positive beliefs in the usefulness of vitamins and their role in pharmaceutical care, further research is needed to extensively appraise their knowledge, attitudes and extent of awareness about other forms of CAM, for which pharmacists may play a crucial role in counselling society.

Conclusions
===========

In light of this study, it is clear that pharmacists in Jordan appear to have basic foundation knowledge about vitamins. However, Jordanian pharmacists are less aware about exact dosages, drug interactions, side effects and professional counselling on vitamin supplements using high quality literature sources. Overall, their current state of knowledge was less than optimal in meeting the patient demands for this area of healthcare. This result indicates a need for developing specific modules about complementary medicine, including vitamin and mineral supplementation, through pharmacy colleges as part of the curriculum for under-graduate pharmacy students. Further attempts should be pursued in developing regular refresher programmes on multivitamins for registered and practicing pharmacists. In conclusion, the Jordanian FDA must create regulations and laws to guarantee that most vitamin and mineral supplements are not defined as OTC products and, thus, should be regularly evaluated to ensure higher manufacturing and production standards.
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